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5fli2Sf2i ^?§oii siojol ^siM ^ gi^ua 



; 3 ssiaoii 01 
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£ 7^ ^01 :?Hi^!3 :^1213e2] SSSJ S^^t ^SSI-:?! ^It^ £3, 
£ 8g a ^^g2| M^A|g:?ie2i :?52J 0111 'm^^A^^ L^E^y! £3, 
£ 9^ S ^^gSI ef£ai ini?IX|2| :?22| Ml iH^fSjog uEh3 £3, 
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E 11^ gl EmiLflOIE7l5^2J mm 7HSf5i£S UEhJ! 

E 14S SfflSI #^A|g7l??Hj a^^gm ^SoPI ES, 

E 16^ S ^tMI£!::'IB^ Wll 7H^^^^S UEM ES, 

E 17^ S ^^S2J STESIgasI Wll ffl^^^^S UE^y! ES, 

E 18^ a «^go, ^feitiH/57IB°l Sli&g^l M# «Se^7l ?ltt ES, 

E e B-S£J ^lJtiHa:?l52J 7«2| Dtie ^^f^iog ijE^yj ^g, 

E 20^ a «^go, atrtIHS:?l52| 7«2| 7H^^^£S UEhtf ESOIQ. 

n, 12, 13, 14, 15, 16 — ffli?#, 

11a, 12a, 13a, Ha, 15a, 16a — d|0^aE, 

21, 21a, 21b, 21c — HI1§3#, 

22 — H1219#, 22fci — 101 7H<:!!^ 

23 — j;i)31S#, 31, 32 — ESS I'EI, 
33 — UIOK 33b — 

41 — a^Ei■^l^7:K 42 — g^lE, 

43 — E^^^ gE, 44 — BfeTM, 

45 — EllXl:iiE, 46 — ^i3XH, 

47 — 51 — EIM, 

52 — Q^^H, 53 — ESS SilOlr^E, 

54 — ^^^IXI, 61 — m^MBy\B. 

62 — 62oi — SOI 7Hi3S 53, 

63, 64 — UH4!S, 65 — dlGK 

101 — EIWE^, 102 — M^AIM^, 

103 — EIEIHIOI^^. 

#e|AIM(f lexible) HHfl:?l5g ^tTAia ^ SOILh 

E nH^^:7le3^ sjseioi MgEife msoaim uH^d^isoo ^ aoiQ. 

E, ^ ^-S^ ^S.n±T\m irXB^^ ^^E^^ SlI^IXl esj a^E^SxlO^I St.^ 2l^S, ^ 




j\m s^a. 

E, 01 £1- ai-E5^^7;f7^ irWItl^ ^^Eal nil^lAI g2j o^Ex-l!S^xl(HI SiOlAi^, 4'&^E2J %m 
^^tK ^^tK^JlMt)^ £7:?^ HQ, Sol, MI?!CH PCCpersonal computer), PDA, ^HS 

10007H gE2J S^BWl HH^S^£ 3?, □ HHfi IEIXI(pitch)S ^ 40/aj®ES CHB^I DI/MltJ 
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eS(vire bondinsPISOlU TAB(Tape Autoiaated BondinaPIsS^ WBt[^ 201 DH^ SS^Klfc 

32gx32g2| 3EIE(grid) S^&XH HH^thS. □ SQ. 
l(rule)g m^EIOI SD. 

OI2f □lAIlt^ g^EW^ HH^S e^EM:i:7:H ITXHeM m{^y\B^^M gES (build 

upPI5.K900a)OI OliaOl StD. 

e]iflHH4!:?l5(901)Sj S9(HI 4XIS(902)2^ 01 4^7a#4»-ail UH^S 01^013 E 

X"I1HH5!(903)# i:>^ HHi^:?IB0|Q. 

01 ^Ea:'l5HS eiiilHHi:!!:?l5-K901)2j 30^(core)#0ld^ ^£1^11. 301#Si ^FSWI 

^ ^EggOlE^ MEISQ. 

^EStl ^^^h^ §3^ 4X1#(H1^ 5££U3£HSI(pr-iotolithography)7l# §£S U\ki\ti #^^g^ 

01 ^^tioi sin. m^%o\ oi #z^g^e #o^oi g^aoi sia. oi^ichiai^ ssHioKphcjto 

via; 904)(H1 £jt?H ^ES#^ SZ^g^l ^^oW SiQ, 

E, 5iOi#2J °f^Oil HH^S ^EgS2| HH^^SHJ S^^g^# tSopl ^MlSpi f (Jhroi^h hole; 
905) eOl 21E SiQ. E, HH<5:?I»2| SfM^:?! ^loH 11 sSe.^ SE 





S 

a^oL ^Esi'is^ ^rawiE ^a^^^oi sid. 

^ES#BJ ^35 4^X1#(902)OI 2f 30-SDj«i>g£, EaHH<S#(903)gi 2? lQ;20^EO!g, 

= na^ O.84''1.02nmigES Uim^ 2l^S ElOi HISD. 

E. ^Ea:7l52J ^^^2^ i^Oil^ e^Exfli:X^7^ irXfitill, OlSOil^ Otl^lCH Str^Csolder 

ball) eOl 2»S!2| HEIEEgf^S mx\il B6A(b&ll grid cirray) M9\X\^ HQ. 

oi£h as B6A ]ia5'i7asi ^mm ^mM^ 3oi# es . J^ZjLR.i^?LSt 

a □*xl°^ kQ\%mlp\\ ^ra 7i5r?^E:?f 7^§ht^:'i uiisoii, afEx-ii nH^iwsi Aigi^oi 
oH-iEh ^Ess^j «^E ^s^&^:Hl sq^ ?xu. 

E, ^ESSS ^Til §ra HhSLI- ^01 HH^l!!^ DIA-ilDil CHS^fe 201 ^amhTil ^C^^ ^My\ 2Q. 

E, e^E«i EB^ixisi SIM ^i^iiAi^ &Ea:di»M mJJAty^ uhs^ishhi ^aa= 
xig£i m±tm ±^1^ nH^i^^2i Esw eH:?^ aa. 



aSdQL «H^:?ieO|| ES H AhgeW ^^^S S^, IS^ 4^X| OhUEF ^a^c^^E 

SBEIOI WSD. HEIIl, ^^S2j ^BISS-OilAI^ SEI^Saj §3^ mE]mU)^0\ BI^'Q. 

LH^aOil^ E## ^Mepi ?I^H E^eOl ^SSa. Ol E^#M ^^^^ UHOiL f 
oj^l^Sg^'g-g ^^EI3 ^^01 01 ^^Qil g^Ol^e En^-ilOl S'^^B bUS 

- g2H^ §35 ^XmSi ^^El^gSj ^^^E ^vohSQ. 01 S^, E^ SQI! SloB ^^SM 

ge^h ^goil ejtfl 2.^^ §3^M 4^ aCK 

[OE^Al. ^ES7IS0ilAi^ CH&ol DIWItT HISS Qf^ HH^H g^B7:FM &^Eal4iX^l ir»IS^^ 2! 

^ DIB3I s^mQ. E, oi£h bh£3Eii±xn e^E^^l i?i;qs ^^7l ^iriAi= aEg^isri AFg^h 

^ 201 ^a^SHIh 

gaOIOIE(polyiinide) 01^013 §3S S3Dil HHa#§ SSt^ §1:715^1 g^rs 
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m DH7HS ^4= SI SKUUIOIEO i In lai»inater)7l5.KW y£H:i:Wl ^SM HB?IXI£ IT 

£ 11. E 12= §1 EK1IUI0IE3IB2J Otl W^fSjog ^E^u^ cfSEOIQ. 

19« §1(902)21 qi^IseSAI^ LHefS«OI MEIOIDIE^L !lHaS(903)2J 7««ISSAJS S( 

$B)OI ^9f5{og AJSEIH 2D. 

DIAStr UHdM CHUr 4 SID. 

HHi^nui!! amm\y\ miM^, iiHd#(903)i sf?ii shs mo. nm.^m 5J5-i8/'«§ej 
warn fclKsiWi Alm~tS4i^5^^5MAMr 2owaQ«s£s 

4= SID. 

195 gl(902)2) ^'SCHl HH^Eim 2i= HHi!#(903)2J s^^g^l *Jof7l ?|5L 13« iftS^I'i 




i^ii gsi §i# MS oi m^s mim hh^sj uHa#ii ni^^ra aashs grgoi flie^tioi 

2JD. 

zi^xiHH, m\ #^^g^lfg^ EstHi 17121 ti^Dfl Al^^ol §, iA^i^^r^Fs 

CH3 S^e(pad)2| ^gCHI A|^^OI §&D= gODAI a>+S01 ^OWH UISb feO) tHa'CF^ 2i 
D. 

^ i^sa laM s§s aoijg ma. m/iiti 2^011= mew ^ 2D= ssi 




e^E^ll iB^ixpf ^sa= □^□aE= las ^^xishsai ^eh^^ ms^m ea^^ m^ai h m 

MEI0miE2| iti3g7114:= 4^S(25*C)B^'^011AI= SppmSEOlU, ^EH^ '^f^.iiS.^.Sf ?iT„= 

&5.n M9m9.y DFQfiEe s^sfe strson s ge^oi a^iTu sd. 

□ g a«S SD. 0T2F g^K^Ph V^IElS. BUSM SOI 7iJiUt JMSOl SSSPIE shOI 

2<^2) deisi 37J ;gsi-Ai!UD= sd. 

E. e^E*ii ie?iAii qissF^ efEsiiixm hh£!:7i^e e}«t^aJl 2i= ^ati- aiss2i m\ m 

son, OIIOUE ge^OI iS:*! dei«e TElShAlgJQ^ 2iD. 

^&sm &a. E, 301X1121 ^^gE Ems. ^&w\ lasoii, □ »mi ^Js^^MJ^A.^S^^ 

on aOlAI gfitf SEM 4^ S.n i!D= S»17h 2iD. 

E. MEIOIDIE g^S Ol^OIS gSS HHSSb SStJ gg7l5g ^4^# Q S}#ef HH^TI 

soiiAi^ ^/Tsoi ^2 ursorfeorsD^ SD. a. j£5« gi2ij?«sis2{ 01 ms7mm 

SS€h= OrafiESI flSirg2J »7f 37! [fflSWI, 2^21 6!gl«01 ^^D= SSI7h SD. 

E. E^ ois(S<i)2i HHd^iBi sjssicw DgSM Ess^^x^ ms. o\tm as shie 

452ID. 

§EH, ^4*21 llHa7l5(S9B- S'SB. DSS, 1^AIM7I5 S)m ^'athSHDl DS5fol-= 7lsSAi=, 

g*r«g^^e §s#(Wi2!CH- iEi^ain, ssrx-iiM ohphs stfAigi ^^21 pisf^ ^is.^ 

• 7hgol01 ?\7{m2.S. ^mmm. ES2i PTH(Plated Through hole; Eg :i:^S)21 ^ 



E WI^CH D^SIEI- ^4^21 HH£!71S0I PTHg SOU 21tB #^^gt^S«^ eiAIEtt BHi!7IS2| 3^011 

E'fe^#«^ U|-£h QfStraOl, IVH D#liHiS!7l5^SA1 ^973 SiD. 

□ =01 PTHa #011 21*a =^^2^^ STaEt^ I1H<3 71221 leiAie HH£!7I51 gi^A|?J Dga^sfe 

E u^2^ Dhs^we dsskiw. ewe m^Mm7\B2.s.M saTa 2D. 
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5, E^ggs s'ssjog itiisH(g;-jg) ofeoi aei7i ii»=<«. J^plfO! 2EI£[^IS 

PTHOfl 2Jt^ #^^S^2^ iHSISl SfS^^ 4= glCh= SJO- 




ElS's^l^ sIOillsi mcl 2J*fbToi!E^^^^^^ land; ibg£| UHi31S(92)£S IBB 

y(paternin9)t.O. 




1 uH^5^o^ sra #q. 

E 14£ SEH2J Me!!A|§715!-2| QfSSfSI MM $lt^ ESOIQ. 

1 Eg §(Hi 21*11 ^ssm aa. 

E, ^^m^ QhS^WI^ g(95a)lh ^^(95b)l ES °ltH ?HE^(35)M 

□£12 Olge IB^IS Shot S{#5hn, ^^►g*^¥^ g(97)2f ?*!(95b)2| Au-Sn g§(^tS)Oil 21oll 2 

OI£f a^aOllAIS #ZfS^a i^^SHI ES^ ffl|0l;6E(93) M2| ESS sIm JHS 

E iSg oaAl£^ 4=BM;fe2=l^^^°^orA^ D# ES§ *J8W ssa a^ss ^s^Al?l 

Qsni SJ=5H= MeSAIM7l=fg gt}Sf= WS^h UIOI-?HE(92a), HH<5nB@(92) S£| ^JSIl 4= 

iBe(92)2i aawi 7iej«»oi Qsati bi^:?i» WJaioiiE asoi «s?i tfiaQ= sia. 
s^oTsIti isaixig irni*fe s^tw g^ei dsi^oi wsiskh msos sa^h »a. 

a ^^Sg 0|£^ ^g SB15^71 4q«fl ^^SS! 3!0IQ. ^, g SfSS SSSE7^ SfEa^:^ 

a M (BigDi ajgc IJHi!7l5a M^AI§ it^AlE! bH<:5:'IS. #SjA|g:>| 

eHIEIM 5t^AI2! ^tfsjo' UHa:'152) iSd^Sg tPife^A|?IS 21 ^5jog ^k:^. 

E- S ^-3= 2§E^§01I CHStf2h QgOj £I^SI£2f£| g^OI gOltJ HHfl:?ISl aS«F= 3f f 

ii^%ME7h fesl37jp|7|So, Qigoi gOlt? HHS7I51 39IS«h= 211 ^Sjog ^^c^. 

tr a e^oB= w^cmoi uu^si:7f e^Eaii}!^! irfflt" 4 2!2, i^OI2 E &EX-I1 18 

MESfei g^d£i«oi fes ghsa ii3mi lossh^ 21 ^sj^s tfQ. 

Q^oi e ^^gg, migjcH Ei5qE ffld:7i52f i^iiaim iiH£!:'iBi itfAi?i7iu m^k\%i\m\^\m 5 

5#5rsr^4=S bHd9lSl StlXi?! Q«aSt= ei4BUHd:'ie2l Hl^&gtHl 20IQ. 

2W1 5H^5^:'l s wss mm ^«i ^bishs sta. 

^. S ^tHlHa^lBS ffl2Sl «117I52}. a»32> 3291 SfS «I27IB2K ^71 
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l#&#H)t^7i jfliuiofSjESf ^71 Mmo\^^y\ m^ys.m m^a es« ia§ ^ui?r3!i ^ 

fe"-?! S! 4^71 M27\B^ m^MW7\B% 0I§5^E§ 5h01E #□• 

E, 4^71 XI1 1715 a 4^71 XII27I5>^ Ei;<;iE7ISt OISSfE§ S^E 

Oi^l iss i5qi S 01 g3« 5.^#S^Ea HH^S! E2« laOfl 2|«« ^«t^ 2!0ID. 

figjlH. ;3l1«H<37IS2h 7c«2UHd7l5 AhO|£l 717115! g^CHl [H5BA|= ^^^^t^Lf.^i- L^E„f PI 

n. S7ISJ s^oa miM= s.ms §aM ^JoIi zt^i nmtm siQ. es« gsiE iss^wi °joi) 
bllo^^E2^ stf^m 2!7i mgoii 7m^ st^wi 7ioi5f2 siD. 

uiOfSiEE Win ^E cm2.s. mmim m^aoi siQ. 




^SL ESS lasj ;tiis 7^E?o <^ 2i7i lusoii. ess sasi uhs^ei ^ sin. 

E E'^s gei£j ^011 SD ^^Tfl If 4^ S17I iiiisoii, oiiacH iHsejag &^t[o^ ess §aii 





©^0|E ^Q. 

wish™ S MAI §71 "5-5)1 as m°^& E3« gEIWI ^tt g^e^^ 3^, DIAIItf l/StHl aw'U 

iE7Vs£ n^ss^oi ifitf e^EHlix^s mmi^ wi^ym soue ssgetTii q\^%' 4^ siQ. 

? sDl ffli^, t^^i 7IB2) fiSS &Sa^2| 4'«S(HI 2|oI g^'-fe^ 4= 2JQ. 01 nHSM. ja« 

E, B ^"s^ ^tim&y\B^, fli2sg ?;?^i2 aig^iu ?ai2g^i f-^'J^^^"!^!^ 

._. ... ...r,—-!. ^-^j ^J7|IfOJ 

4'-7i §a« 

_ - J;■ll2blQ^a! 

m^wM m.^5s hhWmS oi m^^ni #e!!Aig7iB2j uh^m Eg« mam site #^^s^^ sioiq. 

§^Em SWE 

0I^^W^ 7«§ XBSt^SSMI. HHfl7IS2J gi!!e| ge?0i5r 7h§S(HItWt)M ^«h7IU, g^2| 32! 
OilS^ 3E(«iig)M ^Oim' 4 SiQ. 

nan a "►gsi HH<37IEHHIAI= ISS 4=Aisl DHJHS t^ S^^g^g ESS ^ElOil ^^Lltl^S 
7^ QflitHL ii HH^iEOilE CHsiVsiQ. 01 UllOIIE E^tl tim &0I ESS J9 

flirTs i^Ar^7P^V^^ s4m »l2HHi3#0l BH^aOi Si 

7|Tirg(HLSl^SlMLh DHHfiE 5^ 31IOIi^(case)£h°J 2^01 gOloHl S^ifSISE tf^^ilQ. 

E, a ^►gsj ^tim^y\B^,n\^M nz^m ?>^ii 4^7i xmson hh^eioi lHlo^^!!El ?ff xiiim^ 

T^nSa? A^T| Ifl17|I^o| ili]u^7| Xil27IS2J ai2S(Hl §9S 4=?;ls2^; 4^71 7<il171S21 «llbl 

E, e s?S2j ^tiffli4!7i5S, aiswi IOldlo^sjEl mms^M ^am ^l7aEt.^ m\7\b^. 

28-6 



^1^9-006770 



HllSIf W^m ?>*I1 «129(H1 »l2U|0f?HEl ?>& ^14UH<5#1 ^Ultf l^^lf ^L?!l?2!g2h £ 
XIE*H XfllSlU M^SAIgtl «12S]5ra AWIM WSIS ?3l3S3Sa, aWEt^ WOI 

SllHlOI-eiEfif g^Algz^ M2?\By «I2UI0}§jEl S^e^E§ ai3§3&s 5Ho® HHgS 
ES« §ai ^blt^ 5# tha. 

a, fll3§S#g ^WEt^ 0|§§hE« f hOlE #D. 

E, EJ73Etl ^<iOj uHi3#]lf ?>s a#3 SITaEtT aOISl A^g§^Em 

ehOlE gCK 

CBE 

E, EmBtl MU\B^ HHilS^. Oil m^m MO\m gSth^ gSel ^^S^^ES DHfiS E 

?3s I'BiiHi 3^11 s^^g^5^E^ moiE mo. 

s :gi2sm ^^i xiizswi 7;ii2bioF?HEi ?>s si2hh^#oi hh^hdi 

Wl 7ill213e MQE 7^S^01 Xil3§3S2K 4^71 X-03^9#l &#&fES HHSEIH 6^ 

71 «iimo^2HE2^ &^7i ;xa2hiiohaEi s^st^ es« §eim qiblt^ m^s.^ 

4^71 :qi2^3S2f M3m^B^ st^SE^ fe^^i xiiisssiih msm^i^ L^tri^E sqe h 
n sstf^ 20I b^^&5|§n:K on ^i^hai^ ousich ?3I213S2i ;3l3§^#]l^2i s^^si ?Hi3o^E^ 
moiE ^Q. 

E, -^^71 Wm'^m^ 3912921 i37i-g7l^ ^^71 ?;-|12^S#°l TffllS^I 597|§7I SQE 3711 S«5hE 

m moiE 

E, 4»-7i wisa#Hi ijasrea ^^7i ai3i3#°i {ys^e^j mm xo2^3#^ 

71 7:-Ij313#°| T^mi SQE HTil tl-E^ ^13, ^5KHI CHtl" >:!S|^0l t.^^^SD. 

E, ■^••71 X-II2^2#^ ^^71 Xil319^ SDE 7fS^0| ^ ^^U^E^ tfOlE ^Q. 

E. ^^71 xii2i3#^, n ui^g^oi ^^71 7;in^9S°j H\^^m ^^7i siisgs^Bj u\^^m sqe 
^ X1301U ^□oisoi ^:^is[:k ujr\m. n^^^^oi e^Ex-ii^xF sr 

Tin Oil IWBV ^ SiD. 

E. ^^71 Xlllg^e^ PEIOmiETll H|>i^^MOID|E^ ME|0|D1E4^73, MEjjaiyS!!(HIEI|S7|| 4=73 

S! ^E}|>^(H1^A|711 ^XIS 01^012 ^OiE 11£S =?^t[^m mOlE ^LK 
E, -^^71 ?312^9#^ mElOmiETIl ^7:\. MEI(Hl^E||S7i] >^XL lElEllME^M^£20111g!!(PTffi)?ll 4^X1 
S Ol^OiS 3°J ^OlE IS^S ^^i&hE^ ehOlE ^LK MZ^^mS^M ^S#OI XHfig OlS 

E, «I3g3SS Oti^AIS^ MEIOmiE^ ^^thE^ §F01E #CK E*^ 7IB# StTAI?! 

^e-sjoi lffli?7ISg e eSM aOlAI^, SI17I1^•2^ S127IS& &^7I «13§S#DII SIoB S^oF 

m EixiEt.^ iwi^Em. xms^^ 7;ii29m 6^7i 73113011= B^Ex^l^A^7^ si-xHtioi ^7i xnzg 
011^ 7;-ii2dioi-?HEM M2m^mm m^^ #^Ai§tr »i27i52f, EiwEtr :^i7is2i siiga m^M 
mti my\^2\ m^i^^ awichi m^^i^ eit^e^^ 171521 ;^iiiHio^?HE2h seiAi^tr 7:11271 

B2| a2H|0raEM g^fEm ^^71 gS## 5Wo|0| WfiS ESS §B1M ^Hlt^ 21 ^SHS 
D. 

E, e^Ajgtf S127I52I fll23(HI k^th 6«(J&tt)0| tF^ElE^ THflS ?fE^ oFOl 

E #D. 

E, 'S'71 e^Ea^rW^ M^AIM*^ 3271^011 SS^^M 2J^rB eXHoSS §K)IE SQ. 

E, EIAIE*^ X1117IBS ^4=21 HHflSIW- ^42| §g#m a#2J EIXIEtf XiI1715M AFg^E^ 
t^OlE 

E, EIXlEt^ 731 171521 ^4^21 HH>3#s g3#l ^g§^ES HH^S ESS gEiWl 2|« #i^a^o|-E 
s thOlE ^Q. 

E, M^AlMt]- 7312715^ ^42j HH^#2h g3#01 Q# M^AlM7ieM AFg^ES t\ 

WE ^Q. 

Q^OL ElAIEt^ «n7IS2J 3123011^ EITilEtt 7;-fll7iS2J XillSOil HH^S 7<iMy|0h!HE2h 2^*^ £1^3 
^B»7h 3EIE OiaOISgf^S BHgEI3, 01 £l^S^9XFfe^DIIS SkTgOl HHSSES s^E gCK 

E, s a^S2J uhslS^xl^ o^Eii! 17l7;i[CSP(Chip Size Package)U MCM(Mult i-chip Module) g 

m StmO] gCHI 55|gehE§ ^hOlE gQ. 

B ^^S2| #e!AIM7l5g. 7a 13m Jil23# ?># 11H^^2| §3^ 47:i^3K ^^71 73113(41 HH^^' 7311 
BH£!#m, ^71 «l230il HH^& 73l2HH-2#g ^bieHl, Xfll3CHl ^71 g3S 4A|g2J i32i 

S(HIUXI7h S7I 7a23(Hl bigtt ^71 133 4^X1#2| 532| SDE t.^ 
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D. 

a? l^#3^2J gt^i^&:?^ t^^^aa. 

0^eHE^^CHI CH^^ S^^^^l ?;il1E2!g SSiM SSa. EIXlEy aOI^SI- HI29Dil ai2dl 



2^ 2t.^fES E|73Et^ lelAIMt^ 7i\2?\Bm ^M^oh^ gg# ?>S 51 ^S^S t.Ch. 

E. B ^'g^ mt^m^ym^ M^%m^. siiewi wiiuioi-eiEg EixiEt.^ :^iM:?ie2j ^'7\ 7:11101 

Oh^HEi^^CH! CH^^ :RillE3^ gBIM SSSh Bl^^lEt.^ 

?:iiiE2ig miiy[ Shiohoi DiEi^:?^ b:guhE^ s^sm^^^EH^j 4:Ai#m ggif. 

^2'^ 4^XI#£^^E1 kgt^ E2!g gEi2j DIEI^M ^Ei ^^I^EI&aEl^ gSiHh EIXlEt> XII 171 

SSh 7dl23(Hl ?;il2HI0f2HEM M^AIMt^ ai27iee, ^^7! i^llE^^ ^Ei^j D1EI^£^ ^^71 XilZBIOh 

?HE7^ CHt,'^^ES mxm^ •^^71 XillE^IS §Ei2| LHEI^?^ rt^J^^tl-Oj ^7| X-||2bl|0|-2HE21- 

2t.^hE^ EI7vlEt.^ X1j17ie2^ ^^Al^t^ 7^\2J\Bm ^Eil^^^^ 5M ^CK 

E, B ^"S^ ^t,^tiH^7l^^°J TdlZEg-^^, Ti-fllSOil ?aiUIOh?HE# El AiEt^ 11712^21 ^^71 MM 
OhSHE^rCHI [H^^ ^^^1^^ XillE2!g ^EiS gSlK XiiaQil X112HI0|-?HEg 

Xmtl Xi!2715.i-2J 7;-ii2H|Of-2HE^^fHl CH^^ £J^^4^ M2B^^ ^EiM ^^^1-^ S§2K EIXI 
Et^ 7311715^ Xill^^h m^Al^tJ- X1127IB^ 7:il231, i^^7l Xil IHlOF^HEfif ^^71 7;■ll2til0^^HE7^ 
AhEH^ 473#g CH^^^ES UHxI^fh^ SSIK ^^71 flIlE3« gE12f ^^71 J;112E2!« m 

E17h ^^^S^KW Sfe^hE^ E|7:|E«> MOIBH^ M^Aj^t^ MZ?\Bm ^EO^^h^ 2!M 

E, M^AI^t.^ M2?\Bm EI7:lEtL^ 31171^]^ CHt;BHxltF7l SDH, g^Al^t.^ ?;il27ieSj ?3l23e EIXIE 

7;in7ie2i ^gii^shej gt.^^^E7h t.^4^£!E^ :>\\^t[^ ssg □ Sf^E^ ^hdie ^q. 

M^AIMt^ 271 5^21 ;x;il231 mE.[^U\ 0H^t!-2:SAN THil^ohE^ tl-OlE ^Q. 

^. B E'S2] ^fe»'UH<S7IB~, EIXIEt.^ 7iII1§3#2J SOfl HH^S HH<:!l#3h M^AIMtf :^12^Se2| 3 
Oil bH^a HH>^##, 7<I13^S# SI aiOh^HEM #^^S^o^^ ES^ ^ElOil £loll 371^ SI 71711^^^ 

s^tTSoia IaQl,l3i3# s ess ^eim eixie^s^ m^iAi^^g s^pi ^lEiaioi 

:di4^B^SA| 7|^(«g^)A|5i 2i0ia. L/S(Line/Speice: §3^/HH{yZ^^)21 g(rule)0| g^t^ GIAll 

HH^#(H1^ S^A|gt^ «!27IB2f □^S7^7;|£| =?^m lllg^Hl, 01 M^AIMtl S!27I5# 

tHI^ EIXIEtl 7;il17l5Sh □^*^7m2J era, Oie2| oiEIBIOIitM TSaeS^a ESS I'EIOil 21 

a Hi^oj ^tJ'llHiy7l5011A|^, ^ll^S^l^ «l2^3#m ^2 tmCHI ^OlAl^ S^^^^E2^ M2m 

S^SF SII31S#21 atJS-EM UIJSoFS, ;^2^asa «13gS#m SimhO) g0173S St^S•E7^ 9\J!i 
E^, 3 XBgg QgOi 7flS2| 4^91M »IOioK)l ^#oH2 2iQ. 

E|7:|Et^ WilgaS^SAI^, Dtl^CH ME|7FeU10|E>iXL MEI^^Cpolysul 1oneK^73, §71-^ gEIOI 
□IE<^X1, 4g5f gE|(HIiefl4^AI, Sm^ ^El^3§g!4^73 , # El Oil Ell SOU Ell s 511^4^73 §2J g7^4rS^4: 
;R|XHgS^, OllfjCH 0il^A|4^AL dl:iBaOIOIEa gEIOIOIE^Ta, UI:^i^^aO|DIE« ^aoha(trlazln)4^ 
XL MEI0IDIE4^73, m^^Ti. §E|0il>rEi|24^7:i, SEra^^Ta, § Ell yS? Oil EO 2711 4^73 E OIMM 
SEH^ eon ^tJ ^El^aiH g21 4^XlX8e21 #ElDiM M 4^ SiQ. 

□^OL oaacH ^Eraain^. ¥^3^, sian^, Ljj^E?iii2°, ^ei^h^? §21 ^ji? aim^§ ai- 
mty^m swe sq. 

01^ 4^7]7;Be^, fe^s4^7a A^gsBE #xis.L ^711, ^7Im 12] §ss m^mm ^ 

^tFOlE #11, E gai^ OHM(iDat), S7lt.^SSS5U DH^, gOj §21 fi3«2f 2tfAI?l 7^ 

3J0I ^fe^FQ. 

XilS^S*^, (ttlEJCH gEIOIDIETll 4^X1 11, MEIOil^EII = 711 4^X1 11, E~ lEIEU MEH^:£2 01ia 

ai €21 y\£.^m iss ^^xii^Hssi ieidii oig^^ 4^ aa. 

EIX|E#]Ih M^AIM^s S^SF^ BlSgSS^SAI^, Sll§a#aQE «l2gS#0il CHt.^ S^^2,^E7h f 
^25S 4^AIXIiei AI-gT&l'E^ era OliaCH, Oll^AIBS SEIOmiE §2J ggtfS 4^73e AFg^h 

E§ e^oiE 

SlXjc^oj HH^gs^ l^AI^#m S^ofe ESS 1E1S, 0113CH d|-eja(binder)Oil ESS QISXH 
Stf, Mi^AI?] ESS lllOI:i:Ml ^011 2|t8 ^S^E® ShOlE E, §7(0 ■ Ittfll • 
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iEioH]i=^;q. i5iomi4=xi isi gssj« ^w. ^7\±& ^Ji ■£= oiisj st'ss m 

£SS DlilWIlBKf iller)lS;y= Au, Ag, Cu, ga, Ni, ?^S g2J DlgT^. iOlgAf SI 

eiaoii ^ti as gifAi3i A^s^^ 4= sid. oii Eaxaeon ^:'^5^o^, ssm oii sss i 

^llSaSOU-OEilOlM, ^g?^^UI10WdlE^I01M, □DflSiSOhDIE. aIHI10^AI|M0^□l=. N-Ofll 
EIMEI^ § 1 soil aiE\ AfSofE^ «f3 

(^Al^EH) 

Olo^, = ^^S£| 4'AI«EHIHI ShSBAl ^AflSI ^gt^CK 
^AI^EHI 

01 

&t 

Ji«3§S#(23)^'§3EIDI 21Q. 

HHdSdl, 12, 13, 14)^ □ HH£!S«S^ ^^SAl ?HE¥(Ia- 12a, 13a, 14a)l 

HHi3t(11, 12, 13, 14)S (fflgini getCiP];^) g2J ES^ g^HfS IHEiymOl ^«£IOi SiCK 

E, «l119#(21)g BT 4=XI(BT resin)M EW^i^ m^^W Mti =a=ai301l SJtH, fll2§23#(22)= 1 
ElOIDIEgmOll °J5B, 7ai3§S#& Oil^AiaS SEIOIDIEl lEH:f: ISZM §*! =EI = aiI101l 2JjH 2,^ 

if^saoTac^ k, -mM^iizm m3§s#(23)s emEsies :?«ai2, 39i2i9S(22)s m^ 

AIMXaeS ^«EIOI SiQK 25, E 101 DJAISf S IfSSJ ^t}UHi!:7IEK10)= EI^IE HHfill'ISa M^iAi 

EIXIEtf ?;-|1119s(21)^SAIS, HhSf ^1 ^'SfSjO! EIXIEt^ e]41IHH<37IS21 ISgHgAI 

gEIIl 2iS Jieg AhgW StCf. MI^ICH, BT ^7ilQ\^ti\M g°J til^f 

aiOmiE« MSIOIGIE^Xl, BN 300I(^)Dls01£e>S #21 as MSIOIGIE^^AI, PPE, FR-4, 

ilT9FR-4, 2f§ g*r« BilAIM, lEf;6e!§S gSM ttl-Ef Atg^l^E^ SfS ^Q. 

ge«AIMt> 3gi2§3#(22)^eAlS, 01I3EH SEIOmiETfl 4=7ai!§. #S)Ollii:E|s?ll ^^^qgM, MEIEilM 
WI31 

ifel4)g"fiblirfcDl>'Li^s^tF iirs2l"¥«if 4=~2rcT. a,"ori JjMs ^^mDJ^y\ iffls 

Jai1§3e(21), «I2§9S(22), a3gS#(23)£J qigaSS AIS S^t* 2^SE7f gOi;qES 2t^AI 

3Ein, HHfl#(ii)2j bllo^?HE(na)^^ uh<:3S(i2)°i Hlo^s!E(12a)= iiiia3s(2i)# BmmBm mm 
a ESS §£1(31)011 2I5B #^^s^ao^ sjq. ohs^we m^scn^y ujphaEoi^m 

bl|OraE(148im «3§3#(23)b B#mE§ UHSS ESS gEI (32)01 £JSB #ifS^£IO| SID. 

Etf, HHd#(13)2| H|0^?HE(13a)2^ HHi!#(14)°l HI0he!E(14a)S laiAlgt^ ai2§as(22)f ^^f oh 
Ei HH^irtllOK33)0ll £|tB SZfg^EIOi SJD. OIUIDBAIS. UIOK33)= aiOITElOB 2J*B SSS UiOHW 
ESS lOliiiEM #SSI-OI Afgsm S!a. 

El^qt^tJ- 73i1§as(21)2| gfSOil HH^a HH<5#(11, 12)°J L/Sdl = , O.(E/0.05irunOlIl, b|0HHH(11a, 
12a)°j TiME ef 0.4inniO|[:h se|AIMt^ :gi21Se(22)2J gfSOfl HH^E! HHi3#(13, 14)°J L/S 

dIS O.OS/O.OanunOin, d|0HHE(13a, 14a)2J WS^ ef 0.2imi OIQ. Oiat gjl UHdsOS, 14)S^ md 

E, B I'^SHI ^WiAi^ymOi SiOIAIS, UHi:3S(11)21 dl01?!!E(11a)S1 HHi!S(14)2) UI0HHE(14a)e 
«l313#(23)e £M5hES HH^a ESS iE1(31)0)| 21ofl SZHg^SIIl 2iD. 
Ett, E 1011 OBAItf ^fe*BH<3:7l50flAIS OflgiCH HH^3#(11)2^ UHi3e(12) A1012| s^^g^Oa DltBAlE 
ESS §E1(HI ejSB tSt^ 0111 UEHHn Oil l^H^:3#^^2^ S^s OB^DI :i?S2'^ S 4 

eoil 217H aty^m skhe #q. e, fli2i3s2i s^^j tzfs^^ eboia dioioii £j«b «s&H2 si 

XIB, sisblOKstadced via) S Qf^ ^^gOB 2|5« miSLm sKME & S!3g3#(23) 

°1 ^'3011 UHxIS HHd#(11)11 HHS#(14)°I gZfS^OB EhSJAIS ESS lEi(32)l OlSmOl ^St^ 
Q. 

0\9} ^01 H ^"-S^J ^i^HHS7IB=, EI73Etl 7J1119g(21)y ^'301! HH^l! HH<3#(11, 12)21 M^AI 
Mtf fll2§3s(22)2) S901I DH^a llHi3#(13, 14)1 fll3^3#(23) 3! I||iy|0|-?HE(1 1a)2J 73t2H|Oh?H 
E(14a)l S^^g^S^= ESS 1E1(32)0II 21tB S:?!^! S 7|7a^2S g^tt ^SOICK ^, 

28-9 



^1999-006770 



»13§3#(23) a ES'g 1B1(32)^ aXIE^S^ l^Alg^l ^^t\7\ 2}EmO\±^Q£^§M 71^ 
mif 55 ^ L/sTUre/Space: HHi3^/HH<5t^)2J 101 ^^tl D|AniiH£!#0|^ geSAIg^lSa 



soiT]^ gtf2>^E7^ ?i7a£s, n xj^t agoi Tiiaei ^ehi mo\t\oi ^\ 

£SAI BT 4^X1 dl^^^aiOlQIE^ lEIOIDIE^XIl OIS*^ =£1^31111. lS!A|gt.^ 

.^11213#(22)£gAi lEIOIOIElMM M^t\Il SID. 32111, 0I12J «13§9t (23)2^1^ 

(Hl^AISS lEIOIOIEl A^et^ =El^a3(HI 21^1 =?'St\Il 2iQ. 

E|7qEt^ Xill§3#(21)2J gEH^ SO|gE(Tg)~ 170-180*C(DX^DI1 2]t^)0|2. ^ISTTll^^ S&^t^ 
S 5r 13-15ppin/*C, Sl^trg °f 14'-16ppra/-C, ^1 gftiPg 56pp<n/X(a1), 263ppni/-c ( a2). 
120ppm/*C(50-'250X)OIQ. 

MSjAlgSJ^ «|3g23#(23)£) gSir?ll4^S, SStf, SS%^ 20-22ppid/X , ^Wl a^tfS 2^ 25ppni/ 

*C0|Q. 

□ElU, Xil319#(23)2J gEH^ 2!0I^E(Tg)^ 230''240X (DMA^CHI ^t^). 220-230*c(TMAgCHl ^ 
^B)0|J}, gS§?B4:= SStr, Hi-'t^ 13-15pprft/*c. m.^^ 57ppm/*c ( a 1 ) . 159ppin/ 

X(a2). 2f 15*PiB/t:(50-250*c)0|[:K 

^'SXUS ?;il319#(23)2SA1 1EI0IDIE71I2J BT 4^AL BH 300[ (^)D1^0l££h^X11 )# Olgtt EEI^ 

ppE(SEiiy?!!(HiEii2)M o!gt^ ^Ei^aa E 7^Hel Mgera E 1CH1 oiiAit.^ ^^HF um 
ym^^ ^%m{^y\Em Mt^M^m^^Q. 7di3i2#(23)^MAi bt 4^x1 Hii^wsiiomiE^ 

gEIOIDlE PPE 4^AIM Olgt) S^W!^ 1§2#(21 )I2^ ?;il319#^ S^^^^EOil^ 2i^AI 
e.^ XU2§S#(22)HSAI eEIOlDIETll gM73lgM Ol^tt S^EFE MEKHl^EU ^Tll ^MXHSM Olgt^ 

Q^oh ;^H^^ {jfi^ofl ^:?^^hoi, B ^'S^ ^t^BHa:?is-tHiAi^ i^AiMt.^ :^ii2§9#(22)2h oiaa ei 

AIE*.^ :^1121S#(23)2| V&^\^m Tim^lH SD. 

XiI2^9#(22)H| S113§3#(23)Sh^ 1 UH <!!!#( 14)01 3 S.^X\^mUX\7\ H 

3IbHi!#(13)01 HH^a 31 SQE ^IXIE^ ^^Ej 101 7H<:!!3 ?>^I2 SlU. ^igO! 3.7\\ 

v^^^m ^^Eioi aQ(E 7 m^). imM. Mzm^^mzz)^ M3m'2m23)i\s\ s^^&em v^'m 

a 4^ DtiaCH^ o^El-|14tX|-M mMV tIBHj ElSS^(ref low)AI ^ ^^tm ^El^ 

EfE ^Il2^2#(22)2f 7c!!319#(23)£j ^^^^01 ^^•El^ E, Oll^CH 7]2j AIMDIBEB 

^Ksubmicron order) UmS] U\±tl fi^^^^M i^^E^, ?;y2g9#(22)2j ;idl3g3#2^ S^^fe 
Tl^Til ShE^ efOlE #CK 

om 101 ?Haa «s oiiacH mEiomiEgmm mm^mE\m7\LL MEh^oi- on^t.^^^^ ^s^^ 

Etl-, OFUEI SBOil CHtlAlE, OflSCH ^thSa(llft^)*IE|U CZ ^Sl 

soil 3 3711 ^01 ^gtHIK 

Om =^^m 5tttgt^2SM|, s ^^s^ ^ti■HHd:?IE^^HlA■i^ EIAIE^H^ M^A|g#2^ St.^i>^EM 3 

t^^Aia 4^ 2iQ. 
^AI«EH2 

E 12J ^t.^UH<:!l7l5^0i!AI^. EiXlEt^ Xin^3#(2im> 3 ^•=3(H1 UH^S HHiifl^dl, 12)H^ Ol^Olg 
E|7aE#nf, S^AiMt^ fll2§3#(22)lF, 01 °^(HI HH^S BH<3#(13, 14)2:^ 01^012 l^AIM^g 
7:il3^3#3f E:^!^ lEi(32)Dil SJ^Il OflAimSlXie^, ^ ^^gs oi310il t»-§£l7^ «I3 

^3#0I S^ei-S EIAIES. M^AIM^H^-1 D#2j BH<5#e D ^HlthE^ ehOlE gQ. 
E 2^ s ^-SEi ^^^HHA!7|i|^ i;i^oj 7H^^^2S UEh^! E^9E0ILK 

01 ^tm^yi'B^. 4&2i llHi!#(1U 12, 15, 16)I1^ ^9#(21a, 21b, 21c)M CS^I EIT^E 
^(101)2K 2#°| UHi5#(l3, 14)M s^flAlg^C 102)1, 33131 SS(23)2F ESS §£1(32)^ 

eiEin 01:^:^(103)011 2jtB i^ym S! :?i7ii^2s s^t^ aoia. 
^l#t^H^^^^0L 

Oi 2iQ. 3;1I21 

gjCH DI4:tt _ ^ 

H, OlOil ECfa lS|AIM^(lG2)aQ EiXIEtJ £! EiiHI 01 103)1 ^^Jlol gt.^^^ 4^ SiQ. 
ESfr, OI^IDOAIS E|7]E^(101)g HH<:!!#(11, 12, 15, 16)1 E2^ gEi(31)(HI ^uH tZ^S^ 




All ^ an, E ^<i^Sl t^fe^Aia 4^ imSM, E2^^ Sr^OI ^01 ^^^KIK 

E, E|AIE#(101) OI-LIEK S^yxlgS(102)E Dt^l fiHi:^#l □ q^dimE^ ^FOIE 
^AI€EH3 
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01 9^£a iB?IXl^, £ IM DflAItT B §"3^ ^tlliHa?l5(10)0il 9f£a:i7}(41)l gS^CHI 2|7R 
irXBt^ B6A II1?I7]0IE:K 

01 &£a:i71(41)^ IHlOl Sl(bear chip)Oi:D, e^Ex^I:l:X|Oil WS? 2^£l^2f S^^W e^Ejfl:i:W6^0fl 
HHSa lE(42)g ^Bltm 2LK Dl^lOilAI^, fiBE(42)= 0.35nifli KlXiS &£ai^XK41) 
£| maOH 900W # HEIECfull grid)S HH^QOI aCK 

CHtf&h- ^IflOU g^ SBE(13b) E^ B|0h?HE(13a)l §>^I2 21D. 

SfEa:iXK41)EU g^ ^HE(42)2^°I AWIWI^ WiaCH Pb^SnEJ gfeT S£S E3« 
^^(43)(HI y^TH gg^^m SiCK 

tIS, ^t^«Hi!7l52) ai2S3^ llHi^S(12)'^^()fl& BferS(44)OI 3EIE OiMOIHgf^g UHlShE§ S«a 

01 an, 01 gfa^M(44)(Hi 2jtB 01 e^Esi is'iAi^ DfCiaE 121 a^ssa g^acK m^iai, 

^2: 45^ Bfer aiXI:i;iE(sold resist)Gia. 

01 ^^Et■il ne^lXie bHi!:?l5^. WmCH E 1, E 2D1I WIAItt tlF£f B ^^so| s^^uHAii^j 

ElAIEt^ M^m'SBiZ^m. m^Mmtl Si!2g3#(22)2K Oll# g^^^^^ ?;-11213#(22)SQ El 

7:|Et.^ :^-il3^2?t(23» ?>4II £ID. a.^E^^I^7:K41 ) iTJsH^g l^Al^t.^ 7312§3#(23)2^ 3 ^KHI HH 
HH^!#(13)ai] 2|tH ^^EIOI Sin, 01 [IJl^CHI WI^CH L/S«50/50^ Qm9Jt GIAiltl HBg^S UH 
^ 2iCK 01 CttiailAI^, »12gS#(22)fe^(HI tiH^S bH£!g(13, 14)^ US-2b/ZBm^ Umti M 

5 UH^EIOi SICK 

L/S=50/50/tm5 ^x|£|Oi 

HEIH, e^AIM#^ OlAIlt^ fiflSe i^^^ HH^!§2K EIAIE#2| m{^m^ g^^ 7:-i!3^S#(23)# ^^S 
mE^ UIO^^Edh 14)^'-(H1 ^x!& ES^ §Ei(31)(HI °Jtfl EfijELIOl SiQK ^mtl U^2^ gOI ESS 
^•E1(31)(HI mZ^ g^OiiAl^ ICHl ^t} #^^g^]2^ blia^FOl X1I3^C5S(23)2| gEH^ 

EO| ^Ai-oi QHo aiQ. 01 UHSOih #^^g^2^ HH^gEl t?^^AI?l, fiBee HH^# 

2f2J #^^S^^1 tS^^ 4^ Sim O^LIEK #^^g^2| i!£|«g *^^^A|^ ^ SQ. 

EtJ-, ;^ai§S#(21)£J ?ifl23(HI^ Sf l.OrarD E^g 9007H2J g^MOl g 3EIE^ UH^SLIOi SD. 

Oiaf ^01 ^^SS| ^tfbH^S!7IJ?(HIA1^ ES« §E1(31)tHl Si^H OOaOl M^A|g#(HI HH^S DIAII 

g^ iniE(42)°i uh^^e:?!- HhEai^xhM mw 4^ SiD. 

□^oh B s^Eai M?iAioiiAi~, erEii:iAh2j mm^ hh^## aiAiit^ sh^!^^ ^ 

as O^UEK «l3^3#(23)^SAi Qtl^CH MEI01D1E711 S El 0)1:^11= Til ^SfflS E^ 

PTFE(MEIE8EEH^^20||l?!!)7tl ^IXHS gHJ ^2101 Wi^M xB^l^^S^, UHilglfl TaS 

01 ^fitr arEx-il:4i7} gCHlE DIgW ^ SIQ. 

E, s "-sej dh^xil l^lXIOilAi^, 2^E7f «KEa^Ahej ir:mOil CH^tl g^A|^#g ^bl 
W OhUEL 01 g^A|g#g £IAIE«0|| iMlBl g^tHl 2iD. 01 lUSWi, 01 ^i-E^il IB^IT^g Of 

ciME^ ^isv w swi gEis rn^^m. ym^ ^tm mti idsi^oi aa. 

EraiuioiM:?i3? goiiAi^ gEioiDiE g2j §9#oi uliiisi s ^mmn^m ym?\ uhsoil ^krEi 
gs^u ^Ai-gAi m^my\ IS [iioil skT^Hj HHs eol 45:'i:?i ^a. oioii m\o\ s ^^s^i 

B^ESI jni?l730ilA1^ ElgS^ g^J g^SCT g^E 0l£h &s ab^it^i ovo^q, 

Eti", E 3(HI OJAIt.^ B ^'S^J a^E^ l^lAIDil Ai^, EIAIES2j #^^ g^g ^90g ^»-^tfES UH^ 

6 E2^ ^EiOil BJ^B tSom. g^AIMSSJ #^^g^^ 010173 dIOKHl °l^fl tSt^ Wig ^gSFSXISt, 
01 GiaiOilE :d:!^^OIU 5£bl|0|- gSJ g^g ^SOil im Ahg^FES §h01E #CK 

E s= g^Ai^#2i #^^g^Q^l ^^^g^(33b)g oig§hoi =?&ti B &5.m Efl?i732i am oil 

01 S^OilAlE, ElAIEtl :^l§2l#(21)0il BH^& HH^SdD^^ g^Algt^ X!12§S#(22)(HI HH^S! HH<5 

#(i4)°j g^s Es^ aioK32)(Hi s^B t^s^^ =?&£.^ aoi aa, 

^Al€EH4 

CFSM B a^sHi ^t)HHfi!7i??Hj a^a^eofl mora estra. 

E 4, E 5^ s ^^s°i ^tmia:7is-y a5&^2i gag ^sspi i^iy esoiqk 

OI7l(HIA1^ E lOil OllAI^J- s ^t^bH^^IBg dig gOi ^StMlf. 

°|7^l, ;^il11SS2j ^tgCKI EXII^^g ?>Ail^ E|X|ES2j ^ITS^Aj gf^g^(^^§Pj§i)3i|#E^g SHItMIK 
0171011 A1^ ?31113#(21)£! 1 .2rnm°| gEH^ gSZSOil bl|^^^ai0miE4^Alg ^t* XIM^S^^ 
(HI HH<:!!#(lh 12)011 uBEiytl^ 35>m£J ^^Bl^^ S^^vllS ^^^e^^#E^g ^tilof2Q. 017IOI! 
A1^ Hl^^^aiOIDIES lElOIDlE^^XISAi BT 4=A|(Dl^ld|A|7^^7^7^^(^):gl )g OlgMQ. 01 0121011 
E tffl^CH PPE, FR-4, IlTgFR-4, g^^ s^aIM, ^7h4^^ gEf^^ ^1 1 til^^^eilOIDIES g 
EI0IDIE4^AI 012121 4^Xlg 0|g§fE^ u|-01E ^Q. 01 ^^S^^^^SSS oia gtRS ?|:^Oil 

^g^i-- a^aoii Sin E2!'^ g£i(3i)0ii 2i^B #z^g^^g s^era ^SD. 
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?># UHilSdU 12)£S ^SttSD. 01 IBl, UH^lSdl, 12)21 £|g fiBS^l g^^AI tJ|0^SjE(11a, 

QgtHL X1lll3#(21)£j HH'i3#(11)2J dlOI?HE(na)&^(HI CH^^ S^^fe^l E2g gE1C32)l S« 
§^2D(E 4b). 

01 E2« 1B1(31, 32)^ bJIO^?HE(] l8.)Cm CH^^h^ ?lxl(HI I|E(pit; 51)1 gSt.^ 

Dfll^DfiiraCmetal mask; 52)1 UHxItfJl. ES-S 4^X1(53)1 ^irHgieiiHt^^S-W 4^ SJQ. E 

6a, E6b^ E3^ §a(32)l squeeze; 54)1 0|gt^ :!i3a!Oiill(Hl 2J$H ^^EHl ^Soh 

71 E30IQ. 

mil-0h^B(52)^ 3ig 2t 0.2innei ^3(51)1 ^Oi ^x\t} 25a«m£| ^Eil£iai:^&7;fl2J 51 A|-§ 

5^2D. E3^ 4:XI(53)^Ai^, 01 DtiCHlAI^ I'di (f i I ler)5 tl SilM4XI7«2i ESS 101:^ 

^1 o|g^^sxl°^ Ex^i^ oi^ois g^i, Hheju^^xiE gswi cc^a d^§^o^ A^gehs £!iKt^ 
E'3s Hioi^Mi ^^x^Elt^ m^^m oigera ^\xm eim, a^&m^ «eii 351 &^ 

t\^L\. a PF^ehOt. tllOh?HE(11&)^^(Hl CH^^ ^01 15{>m£J ES^ ^E1(32)l ^ 

E'3^ §£1(31, 32)£i W?jCH A^gtl Df^B^J fflMXIM, ^Hil E^ £]iHtt E2!^ 4^7;|2J 

e^i IS, E 2}m\^ B% aefe S4^£s as^^ 4^ siQ. 

ES« gE1(32)l ^, X-1I313#(23)1 73I113#(21)2| hh>3#(11)1 §gtJ SOfl E3g 

^ = (32)7^ &#§K)I D^^l^7^ kg§^E§ ^#t.CKE 4c). 

01 OllOllAI^, ^13^3#(23)£SAi~ Dtl^CH 20.«m2J t|.AhEH(B >rE||01X|)2J 0I1^A|«S lEI 

OlDlETjj <^A|A|M[MCL-I-671; tlQxl ^EHrl^(^)X11 ]1 AFg5^5SQ. 01 ^m^^E ^^2^^^^EH2^ Xil31 
3#(23)1 7h^^h3A-| ^E^Tll E.^ ^••EHCHIAl tSoh^ 501 E, EQl:^ AlOii, E?5S ^=(32) 

1 ^^^A|?|A| S-^E^ ^^EISO! Si^ ^iif (cushion)XHl 1EII3 ?:ill^3#(21 )]lf :^'I13^3#(23)2| 

^#*lll Hai::iithE^ Bl-^ 501 m^'O. 

Q^OL ?:il313#2J ^#*ill ^Ell^e£5 Xil313#(23)£S^E1 ES 

S ^^(32)2j [}tEI^(32a):7h sEI ^^I^EIAIE^ ^^S^^AIEiLKE 5d). 01 tifi. 7;il313#(23)0l 

£w a^sm^'-EHi ^m[^ sr^^awiAi ^a^^i ti^^ mRy\^ sick oi =01^:^011 sim, 

ES^ ^Ei(31)2J DiEI^S «I319S(23)2| isog^a DlEl^l bi^ShES ^S^«EI2Q. 

tfS. ;gi2§3#(21)SJ gtgofl Ea^^l STAil^ lSiAIM#2| ym^M ?>^S§§ gEIOIDIESSg 5HI 
*CKE &). 

Oi:?ltHIAi^ 7;il213#(22)Oj ^1)0 °f 25-50/«ir£| 1EI0I0IE^1°I ^'=3011 bH<:!!#(13. 14)Qi! nHEiy^ ^ 

5-30Anej stflg^^i ^^^^ ^^g& #dioioiE§ii Sbiaf^D. Etr, oi s^sgg- eEiomi 

E^lOll^ mumym. SMOilS^g gOll SJ^H HlOhXIl ^ 20-3Q^m gE21 #^^S^^(33)7^ UH^EI 
Oi dHi!#(13, 14)£g 01^013 g^'-SJ lEiyS DIISCH 5S0il§^S g ^^tl 2]U m^^hAI 

°j ^^^£s sHEia^^E^ ^a. oi:7|(hia4^, ousieh s^E:?f aiEX'ii:itx^2j ir};iicHi cHgrn 

^ SES, bHi^!#(13, 14)2J BH>:^1^ L/S=30/30Aiiej UH>311 SBtH ^SmSQ. E, 

HI0^eHE(13a, 14a)2J T^IM^ 100>«m-200Aw^ ^^eF^Lf. 

□l7|(HlAi^ »I2§3#(22)£SA| lEIOIDIESll A|-gmS»3, 01 0|2|01|E WI^CH lEIWI^EJ e:^^ 
PTFETfl m Om SS^ <^XIB11 A^gS^E^ §K31E 

3EII1, HH{5#(13, 14)1 ^«tt ai2§3S(22)EJ »123, ^ BH^#(14)1 *2| S§ S^EIS 

30i gE ^^EI^^£S^ »I2^3#(22)2J 32J t^^^AI^Q. 

OI£F g-g ^^1 XBgt^£SAN, ^ M^AIM^IS-s oii9i[H BT ^^XIU gEH^ OB^A), Qfl^AI^S 

lEIOiOlE gl eai^ ISZS gHJ 7|Xfi(Hl g*] ^EI^EflIl2f2| ^^^m %^^Mm ^ 

01 7;il^3#(21)3F 73l3g3#(23)2| ^#*||2f X-|12^3#(22)l Xi!2g3#(22)2J 73123DB HHSt^ HI 
0h2HC(i4a)2h :^lg3#(21)2J 39113011 HH^t^ H|0f?HE(nA)7h CHt>^hE^ bH^:lt!D. CCI-EfAl, UlOfe! 
E(14a)^ HI0h2HE(na)4^ HH^S E2IS gE1°J 4^^^^^.^ DiEI^2^ LHtf^fO] HHxI^Q. 

□an, oil ^Sail «H<5S(I2)]IF ifHi!S(13)£j SII^^S^EI ^{y»l(46)l OH^HS =aiii:5K47)0B 21 

§fl 35i$i gn 7n^raAi 7^g^t^D(E 5f). y[m^i yy^m mm. »i3i3#(23)s stf^ra ^oi(cure) 

EIH, C :diEII0|7aS ^tUHD. 01 IIH, BIOfS!E(l la)4^0il HHSS CH^^ S^S&^^J E2« §E1(31)^ CH 
Vtl 7312H|Of?HE(Ma)2f Q dbS^So^^A^ S^t^Q. 

017ICHIAi. ^£11:^1^^ OflOil Ahgol-e 51S£^(46)£^Ai^. DllgjCH :iiEJI3£II^S, ^g5 g2j xl^SsFU 
S^OI g^S-OlU lEI01DIE4Aie(AI^), lElEilMEH£gCHIlSS^XI5(4^7;iAIJE) g 
U ^^01 LHIS 4^AIS gg ^vfg^F^ 501 ^^Q. 

Ol^Sh &2 ggofl £|^B, ^ «Hi?#0l ESS gEIOfl ^il blOFS^l 4#2:| D#«Hi?7l» 

0! ^^SEiaCK 

01 Sfef £llAI:iiM:?hS, l^yM Dha (component fiiarklng)^^g, E^ SES. SfeTSl! g2J S3□^ 
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QOiaa. 

c£ gBHEj oiQ{g>,(inductance)S O.OOlnHOlI], gfi^^OI IVH2I 0.03rH2i 



ttt.^ G[ymM^ ESS §y(32)M H10h?HE(na)fe^(HI S^^g^t^ ^'f o^iFi^" I 

5gi3§S#(23)s Si:g ^21SS(22)2J ESS gB1(32)l «St^ SWI ?.t|L^^f^^t^lf^-Jp^^ 

Ot, bl|OJ?HE(lla), BI0raE(12a)°| UH^ohE^ efOlE ^QK 01 S^OilS ESS §£1(32)2] 

St^Sgjlh ESS gBi(32)(HI £Jt^ fll313#2J gAllHl t»mE§ ^hOjE ^D. 

^A|«EH5 

Oi:?l()flAi, X1l2§3#(22)ej ;^13§S#(23)3^°I gt,^SHj 7HS^^^(HI CHoDAi ^S^^Ch 

^AI^EH4(H1A1 ^St.^ H ^*^2| ^ttHHSI^IBDllAi^ «HS#(13, 14)1 ^-^t.^ ?;il2ie?#(22)£j Xil23 ^ 
dHil#(14)# SStJ 31 ^^Bl^ x-|Elt,^£^Mj H SS^K22a)2J :?HS3l-01 ^SM tPSAISQ. 

Oi:7IOflAi^ NaTO lOwTXg^-tJ^S 2if 30s gE «£I*^£S-W 7ai213#(22)°J ^SM 

E 7^ §01 7HSS 7a!2^3#2J i3(221a)2| ^^EH2| Mil SSe^7| ?lth ESOIQ. £ 75=,.1PI 
3 £S(22a)2J A^EHM ^^CHohOl E^S|o^ lI-E^ui e^OIH, E E 7b, E 7c^ 7HSS§2| S^CHIAI 
«12g9S(22)£| 53(22a)CHl ^^2i g^^^EM S^^jog LFEhtf EBOIQ. 
E 7^^ Mg!CH ME^::!b^7hg S(HI HjtB :^il2^S#(22)2J fiS(22a)e MEI^io^ THEIoffi, SSQtl fig 
^^t} DIIOIQ. 0! 3^CHI^ Dll^CH SEreS S^£l= SE2I ^^DIHg-AiMDiag B^jO) qi^ 
fig^S-OI »l2gS#(22)2J S3(22a)0fl ^StlOl SISIIIK 

^^SI^aEIU mE^^□^ OHSWI HJ^H £3(22a)(Hl ^SSLl^ fiS^ SEM&^QiiAlE L^^EIXI 

3 X^loilUAl^ ?iA|Il aSiQ. Et.N ^SEI ^El^2| SI2§a#(22)E| 53(2^)011 

^ CaOI^OI E|H(trap)£|01 Sl^ ^01 ^^^ElgiQ. 

E 7b, E 7cS¥EiE m SOI, 01 PHSSEI2J sfeoiiAi^ icHi um ^ss fii^si 

J3 SiSiQ. x-lE!S2j g^2|(e)^ 60** MQE ?^^73S.KE 7b), 35ia^0llAI^ g§2Ke)S 

120^aQ ^Alji SiSiCKE 7c). 01^^ §01 THfltlOl H X^S0^1U^7^ SD^t^ ^JDIttK 

E 7b2| ai213#(23)g OieoHl, E 4, E SHIAl gStI ^^^1^ Dh*h:?OT°J ^li^^t^^^f,-^ 

B.goj s^^HHS:?IBM XHi^^ bK ai2§3#(22)ll' X1!3§3#(23)2J #go| gOiXIAI Sr^H, 

%!^tm ^yms.^ ?}m\^ lh^ai^s uk oi ?«3(hi ^^eiu ^mois g2i giroi ^^aEiaa. 

E 7c£| S-EH^l «I2^SS(23)(H1A|^ 01 ah SS MITS ELI 7] STS^^Q. 

□la XflgtJ-^SMI, B ^'S^ E^AIg^lB^ (MlSDi BT 4^AIU Oil^AL tHI^AISS 

MEioiDiE mm mm± m^^ :'i7iQii ^ti ^EiEegaa^sj s^^si w^^ai^ ^ siQ. 

X|]2g3#(22)2] 7cfl3§3^(23)2| g^^SBj TfjS^ 4^^3 SWEI73EICHI Z^g£IX| Sr^H, ^El-^Gh 
OH^OIU 3SU(corona)^^S ^ 2^ 4^^011 2itfl tll^hE^ ohOlE #D. 

^'S»l=, HH:'lfl]ah 1^ etSSSS^e m^tl (chamber )LH2J S^2J t^^Dil HHS#(13, 14)1 

m^ti ^ii2i3#(22)m 7312301 kgei-E^ mmin. SbHLHi a^cH! n^iin ?iyma s 

^Z^tHl gEh^OhM ^Stl-SJD. 

lEf^DHHl Sin «12§3#(22)£J i3^ ^SOI 371 Sf^H, g^^fs 120<> SQE 5^SCK 

01 4^^s §§| a2gS#(23)fiSAi PTFE(lE|EIIMEH^asMl?!!)M2i §3S 4^X|glJaiei Ojgt^ 
S^DilE fiilHSjOiailK 

^A1€EH6 

E 8^ g ^i-goj ^^Am7\B^ Oiil 7H^^5jog LfEftf E30IQ. 

01 m^Mmy\Bm^ OtlglCH Ma0IDlE?ll ^^AI^I, MElCHl:::iEl|S71j ^AlgS, PTFE(gElEilEEh#^2: 

2(Hlian?ll ^AI^l Ol^OIS ^3t(62)2f; Ol 13S°J ^^3011 HH^S HHSt(63 , 64)^ 

J2 aCK 3EII}, 01 g3#(62)2| S|OiE tl^32 3 4^^W1 CHt^ g^2,^E7h 120- Olfe^^S E|E 
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s SOI THiSa 101 7H5#(62a)l 5>^3 SiQKE 7 tf5). 

017ltHlAI- ffil>^S(62)2} UH<3#(64)s HHiSuBSSJ gV£AJ d|0fa}E(63a. 64b)S!^ aOlfl dlOKHl 

sra? laTa seuion oiisfoi g^stEs^KHE #Q. 

S?|(Hfe Hrora 4 tOrtXi^oTls^ ^^ai SE aSlt^SS^ §3#(62)£J tl^5(62*)£l ^Ss 

5°4i457rs# niv'\m iS4 mi^'^Shm% Sq. qi iuschi. g^sm 7i7iis!o, 

eOfl LHSOI S2 dSI«OI S2 llH£!7iei * SID. 

E 15= g ^^32) Mt!ilH£!:'l5£l ^22J Ml JH^fSjog ue\\» ESOID. 

01 ^%mi27\B0Q)S bH£!g(11. 12, 13, 14)21 UHi3sl ?=^5 asliH^3.:?l5€l□^ HHa#(|1)2^ 

xiir§=^=£ssaEiDi, uHi3g(n)]l^ hh^scm) A^ol= si2§3#aa siWEt^ Jai3i3#(23)2e § 

SEICH S!Q. 

UHi5#(1l, 12, 13, 14)^ n «H<yiB@2J ^^SAi SjE^dla, 12a, 13a, 14a)l ?>^I1 SQ. 

a, Hlll9#(21)g 87 4=731 lEHi!^ ISiOil gt! =£l=ai3S, «l2§Ss(22)g lElOIOIESM^ 

iid9lr2r)5 ^3ia#(23)i akTExiill qilan, ai2i3s(22)s ie!iAig*f wes qi^Eioi 

A M*?Sll2i°)§^22)°| ^'3011 HH^a HHi!5(13. 14)1, 73l3g3s(23) a ^01H|O^^E(na)2^ ^HiadlOl- 
5^(231 °-' E?^1S gE1(32)= EI»E^2h SaiAIM^l 2^S^7I 3E^llilOI:i:4t^£SAi 

SB§Sto!oi le^/Jgr^rSl^^^^^^^^ i?^(HI= EtWE7IS2h at*r?W£l SKJl 
3121 3HaOI;±:l »l3§3#a ES« Sa(32)0|l 2|tf S^S^WI 2JSI1 :?«6H1 SD. 
HEIil e ^-321 ^ii-bH£!7l5(HlAI^, EIT^Et^ :7IE^2^ l^lAIMt-l- AI0|2| 3E110|>:1 

T|ll§o)&(2noe^ M|3S3g(23)=«S ei^£S HH^a ?;■|)2B|O^^E(14a)£^ 0111 HS 

s ^ a (32)21 soil ^ sia. 

a oiai^ ESS tfliara uioi-aiE ^roo ^^"221 >;aa34fli 2js8 ^S'^' 4= 

2iki3, xiibn oitf feoi2i tim m es« sa(32)i 9I5Iiai= sas^i sgi'^H.l^t 

21 'S«(Hi mSil 3^21 5!0I« a^+Sl 3711 t^^Alg 4^ SID. 

^AI€EH8 

E 16S g ^21 mW»i<7\B^ ^Sej oil THBfSjog \jem ESOID. 

01 OaOIIAI^ ^4^21 IBiAlltf UHfl7l51 g3S 4'7aS2f ES« gEiOfl 2JS| D#t|*J ^l^UHfl^lS 
M DISK)! ^SthD. 

01 ^t.4IHa7IS(100)S, #EI01DIE^S #2J IslAllth ^3XB£1 §3S(101, 102)£SAI Al-gt^ 2 
DH2I ie!A|§:7|Sl OUaCH S^t^ «13§asOll 2Jt^ §a« 4iXI#(103)3f E2« i!E1(107)0ll 2JoB 2 
7|S!, PITHS! og 310ID. 

13S(101)2| 39113011= fl|lU|OhSHE(106a)l HHdS(106)0l S«Ein. Jill230||= 

73l2blOF?HE(10eb)l StTSfe HH£!#(106w)OI HHStlOl 2iD. 

§3e(103)2J 39113011= SI1blOh?HE(104a)l 5tfSh= llHd#(104)OI ^«t|I!, SI230||= 
7;il2d|OfS!E(104b)l Stit[^ llH4!#(104w)0l HH^EJOi SID. 

iae(101)°J S|ldlOha!E(106a)2f ai2U!OhSE(108b)2| AWI, E §3S(102)21 ai1b|0FSHE(104a)£l; 
«|2H|oksE(104b)2J AWL E= aOITaSAKi 3£0«§SgOil 2JS| ^9011 ESS iai0l±M2| 3 

3iu ES&(ig^fe)oii 2JSII ESS 11(105)1 s^s^□l #zfs^i ^saw sid. 

□EII2 Oil 27H2) leiAilPIB^ 12S 47a#(103)jU- ESS §E1 (107)011 2t5|| 7m^2.m 
S^EiOl S«3, S Ssi 4tj5H<?7i5011AI= i3«(101)°j 7>I11301I HH^S ai1HIOh?HE(106a)£h § 
g#(]O3)A0J a&BR llo^01 UH^tlOl 2iD. 

□12^ qi^g aSt^^SAN, 39llU|OhSE(10fe) a «l2U|OfaE(104b)2J ESS gEi(107)£h2J 2^ 
301 M IeIsS 4^5qS^£S 11*111 21^ UK ald|0^?HE(106a) E^ 392dlOraE(104b)2| Sj 
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oiE o\bL ^y^o\ iss 47as(io3)§2e osss mstyn sixi 2?£f uiiasKii ess 

§ei(107)°J SOIM SQ 7a&^' 4= SID. 
4^ 2iD. 




E. ESS 1E1(I07)°J ^OIM SD fe' 4 2i:?l UHSOil, OflgiCH ^Hiiejiag &^SKD1 ESS § 
£1(107)1 ggSh^ #21 oiiHSl^S 4 SID. IttaAd, E?3« SEKIO?)^ #^^S^0^1 Af 

ItJ- HH<57IBIIli2l iS<i^«l if&'All 4 SiD. 

4^#t^ OJODAI^ EIX|E7IS3h Ma!AI§7ISS Q#£l*t 7«, le!!A|§7IE^S^ 1B!AIM71S# Dg£^t^ 
MS lOi ^SofSlPgS^, S a^SSI UHd7l»0ilA|^. 473*2} ESS laOfl 2|tH g^S 

^4£J Ollz 3J0I01E ^D. WaCH EIXIE*^ :7IS(473:?IB S /l^eji^lS ^) Uiai SthAI?! 

Es SKME #D. 

^A|«EH9 

E ITS S 1^321 BfEfllSflSI qiS£| Ollg ^H^'Sjog LIEhyi ESHS, E 16011 CillAlt> ^ «^S2] ^ 
t^bHa?l5K100)$MHI &ESiliXKnO)g ESS a = M^tl gg^£S ITT^Itf &S.m EH?! 

X|2i 7Sg UEfLHS SiD. 

13#(102)2J 73113011 HH^a H|Ol»!E(104a)£} eiEjil:iXK110)2| mimm bHSS S^BWHOa)! 
Sy-, S gHS OI^CHS ESS S^(111a)S S^tHI SID. 

s g-go] ^t,M)HS:'l5.«)llAl^ ESS l'ei(107)°l J\mm 4 SCI uncoil, ESS 1E1(107)2J 

S 4 Id. E, isi(ibi, io2)ssAi sEiomiED ai=s g2i bissMoi sss a} 

OilE SWTil CH§W 4 SID. 
^'AI^EHlO 

E 18g s ^ti1ii!7l»2| flii&rasi OHM gSS}?! 9ltJ ESOID. 

017|(HIA1= PTHOfl °I«B S^s «St^ 2W2| EIXIE*? ai<S7l»m SSS 43q#S} ESS laOli 
£|5| DgaShS miOl! 01*11 gStlD. 

33g. S>'a§§5 121 UHd7l»(201, 202)011 SEHfi} Dh&^WS ESSOll SloH PTH(201h, 

202h)§ «SSH2, ESS© ifliaySK)! tlg«S# *i!*0(E 18a). 

^ oFOlE ^Qh E S^fe^ja XBS if*|5}01 ^OlE ^D. B. ESS §E1(107)M PTH(201h E= 
202h)S01l I1H^5}= Spoils PTHS M?^ 501 Blg^&hD. 

OI7liHlAl= bHS7IS(201, 202) gfSgSBS AlgtJ 0111 ^gSWSJ- mE OIM HHd7IS£ 
O^l^ 01S)0|01E mH. SSIAIMUHSSOIOIE #D. 5- HHS7IS(201. 202)2| tlSIIIgs o^g 
Eia &S2J SEHOIOIE ^2. §EH LH#^S tl^ ^SS^OIOIE eg ^Q. 

01 ^, S#t^ U}2h aOI ^Um UH<37I5(201, 202)2] UHaa@21 ES*lEie tStJ^D. O17I011A12J «EI 

s ^a»a«Ei. aiMxo cz «Ej, ^^Ei«a. mmmnsi is issm 4 sin, o\mm 2.-&m9\ 

4!A|SK)IE sg SD. 

ChSWI, HHfl7ISK201)2) i!:S21 IIH<3III@2| UIOhe!E(203)S0il fflBf a^^S21 ESS 

gM(107)g ^iHSaa eon 2Jtll astiD. 

nEin, ESS §Ei(io7)e HH^t^ 321 ssoj =Ei=Eii3(io3)e §*rAi?iJi. ESS nag sasai 

11(103)011 S}-#AI2!D. 

^Xl, PPE ES 2,^S g^^S BilAi 

SS21 4A17ie21 

310! ^?>D. 

D^OL =E]=aiii(i03)s^a himm cH^f s^^ss ESS §a(io7)2i Dia^g ess 

ia(107)2J ^Stf^g sai>;eK)l 4:SS^AI?!CKE 18b). 

n ^, E t^^2| HH£!7IEK202)§ 5^ifl5f#S SK31 21iS(set up)5U2, 7f£f 71^011 2J«B 5j#5H31 g|l 
S}t^D. 01 [1821 gfHHi!7l5!2J gfSOfl SIS^SEIOl Sl^ 3?=. SlS^S £1= SlSg aS^' ^ 
^2.S. 5!#S2| =E|l>:B2f2J AHDIOl ^SHil 201 BUT^^SHIK 

01 7m. y\^W 2JSH, ESS ia(107)^ □ iSaaSKM blOhSE(204)2} S7|S{£g g^tHlK E 

&SS}SEH2J =S|=ail(103)= gaSI-OJ eWEtJ C iEBOITIS 0I5O1SD. 

tt«>. £IS£e El= tlS7} ^SEIOI SIX! »o^. 3 geHg>^gOII 2j5r| SSI i8ays}E§ 
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oh3 ^D. 

SE*^, -^^gt.^ MOHAIR 20H2J UHi!7l5m 5i|Al?i MKHl CHoH eS€^2^e.^ SSS 4:X|#(103R ES 

^J11I[1SS()03)2] mW^m^i SO-SO.^n., dlO^?!!E(203.. 204)1 ESle^ii 

lOytmS UIOh?HE(203)£F bJ|0^?HE(204)2^ SD. 

0! [1J12I ESS g£1(107)2J ^OIE 30-60.«mS tl^ bL lEHCHI bimCfl y-OSQ. 01 1?, E 
3S §E1(107)S1| Xlll lOO/cm-^f gES ^SW 4^ 2i2, HgE^&M CH§^' 4^ SD. 

4*Ai€EH11 

E 19, E 202 S g-S^ ^tJllHi!:?!^^ Mil ?H^^^£S UEhtf ESOICh. 

01 ^t^bHi!:7IEK300)2 M^AIMt^ HH<57ie(301)2i g^(HllS^)M SIAIES(302)OI gaiSjo 

S HH^S! 210I(:K 

M^AIMt^ «H^:7IB(301)2F E|XIE#(302)2 gtFt^ ^BI^MD 13« :^7:i#(302iW ES'S S 
E1(107)P 71711^^^ S^tm S^lCh 

^, m^AIMti- g9#(301i)Si| :^iMS(Hl HH^a b^lO^§HE(3na)2^ EIX|E#(302)£i H!OI-?HEC312a)^ E 
2^ lEi(107)Qi! S^n mzm^^\0\ SiQK 

xis aioi:gziAm ssoiigsgoii sjte §^t^ ^9(3oih)Oii ess sIM #SoCTU esbkdi m^m 
n SID. 

Et.^, 01 OfltHlAi^ ElXIEt! 47:i#(302l)M HHStJ S^S 25IHIS SO 2iXIE.N ISOIBhE ^ 

12 , a ^01 3501 0I4^W1 «H^§hE^ tWE gCK 

Gl^^ ^2 =^^m n^ns^^^H. «Hi!:?ieg g^^i s^chi^^ yy^^m ^:hu. s^oii°[ sem 

E1(107)CH! 2]n m^Jl im^Wl, aHilfl^'ECHIE CH^^^ 4^ SiQ. 01 UHOilE SSt^ Hl-£h ^OL 
ESS gEi(107)SJ ^Om ^SS <^AI#2J ^JJIlfiQE ^WTilE^ blOfSEP HH^SfE^ 

E, S ^^Sy ^t^HH>3:?l£KHl °jm3/gSS 4^:^ #31- ESS gEIQil 2]« ^4^2| geqAIMth m^y\B 

E. E ^nm{^y\Bm sitm. axiEesF sch n\Km m^imm 4^ 

ESS §EiM Ahgohoi ei^s^t.^^S'W SI s:7isi a^2j %^^'m^2[ qi^oi a 

V&Mm 4^ 2iQ. 

E, £WE#2^Me!AIM#2j s:7l^°l S^Ofl ESS ^EIM x|§t^^S^, HHSSEf |fS 

Aia 4^ 2ia. OlOll [!>Ef, OIl^Dj 2^E7^ ohEi3i:iAM ITWim:?! DI/dlE^ bHSIBSg 

m^k\^ml^ Ei7aE#s <y^s2:^ s^^' 4^ s^a. 

E, EIXlEtJ ISSl^ SSjAi^tJ- St^?,^Eg *^S-A|^ 4^ SiH, ^tJ-HH I ^ol-U 

E, E S^EIIlS-xlOil 2JSh3, g^BXFSJ HH^^El^f ^2 ^^ESI^T^FM ITWIW 4^ 

S^H, 4:^01J2 E o^EI^ISxIM ^# 4^ 2iD. Q^OI E, B °J^hS, 2StE7h &• 

Ex-il^XH ir?;Htr3> CUMOl DraMES] S^SSISOI ^Ex-flSxIM SIS^' 4^ SiCK 

E, s «^£Hi s^s^^, astKHi s^aim hh^:?!?^ msv ^ an, bi?^ie mayiBm 
E, s ^'soi! ^oi eiaie hhs:'is2^ i^^jm hhs^is* ssis^s s:?i^. 

S 4 SD. E, #^AIM7I»3^ EIAIE7IS2I Si^2>^EM 4^ 2iD. 
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&y\ M]y\B^ ^'y\ M27\B2i ^^7\ sizsm^ ai-okhi m^ja iss 4x1 § 2k 

§^t^2. Taiit^cHi sioiAi, MO\B^ m\^ti y\E^o\ji. -^^yi M2y\B^ %^mm7\B2} 531 

6^71 Jdll^lBSJ 3311321 AK^i Jiiis^oil HH^^i EWEti" ^AI^HK 
ES^ CHtTHHxI^i 7;il2dlO|-2HEl 7;il2HHi:!l#3K 

A^7| 4^7:|#1 ^^#5K31 4^:71 7;-fllB10haHE2h ^^71 X-il2HI0ha!EM S^^E^ HH^£! ESS ^Ei 

6. 7;il132^ 731231 ^^^H. ^^7\ XI1 13011 HH^Ei:^ 3311U!0h?HEl ^I11HH^!S3^. 4^:71 X||2 
3CH) «H^^ ?312HH<5S1 ^Hl^^ EIXIEt.^ 7^\U\B2[, 

SI133F 331231 5:^411. 33I13(HI bH^^ 73l3HH<yS2F ^^71 73123011 UH^tlH 7312yiO}-?HEl 
»I4UH>:!S1 ^Hltl mAIMt^ n2y\B2h 

^'y\ 7310152^ Xi^32^&^:?l 73127IJ?2J 73l23Sh°J Aj-OIDil ^1943 ^3^ 4^X1 

1712-21 73ildlOh?HE£f ^^71 «127IB21 7312^1 0|•?HE7^ S^o^E^ ^71 ^3S ^XISl S^#o|-01 
HHga ES^ g£11 =?mtl 21 ^S^S oF^ ^t}MH4!7l5r. 

g:?» 7. «|G|.HHI aOIAI, ^71 XillHH^#^ ^^71 7311715.^21 ^71 «|13^S^E1 6^71 gSS 
HH^EIH, 4^71 ;Q12HH^#^ ^'■71 3^-11271^2] ^^71 73I23^S¥E1 ^71 ^3« 
g^thOl HH^aOl 211 m^S.^ ty^ ^tltiH^7l5. 

g:?*^ 8. M]%m ?10\M. •^71 ^3^ <^X1#^ ElXlEth ^3#3 211 ^S:2S ^tJ-«H^7| 

g^S 9. HI5S-IHI SiOiAl, -^^71 §3^ ElTJEt*- g3#3 211 ^SHS ^t.'-HH{:!!7l 

if. 

g^tr 10. SIK^M aOlAI, ^71 13« EIXIEt^ §3#3 211 ^S^S Sfe ^t.^HHi!^7l 

g^tr 11. ?5ll1t,^01! SiOlAI, ^71 Xfll7l5rS ^4^21 HHfl#2K ^4^2J §3#1 Q# aXIE7ie 
3 211 uF^ ^t.^bH<S7j». 

gqitJ 12. MStm SlOiAl, ^71 73I17I5S ^^.oj ^4^21 §3#1 3;^^ Q# EIXIE7lif3 

211 ^S^S ^titiH<y7ie. 

g^S 13. 73j6t»011 SiOlAI, ^71 ^ill7l5g ^4^2J UHilfi^il^ ^4^2| ^3el Um EIA1E71S-3 

2!M ^g^s ^m\^y\B. 

g^S 14. «|1*KH! SiOIAI, ^71 7312715^ ^4^21 ffl^SSf ^4^21 §3*01 Qt lS!A|g7| 
e3 2!1 ^S^S efe ^tMlH<57IS. 

g:?tJ 15. 7315tKHl SiOlAI. ^71 73127IS^ ^4^2J HHiSg2F ^4^2] §3*01 ^#9 D# S^A|g7l 

3-3 211 ^s^s m%'m{^y\B. 

g:?*J 16. 73I6SJOI1 2^0^Ai. fe^7| 731271??^ bH^^SlF ^4^21 §3#0| Q# 1^AIM7IB3 21 

1 ^g^g §1^ ^t.^«H>37l5. 

g^tr 17. M]%m SiOiAI. ^7! 73117I&2J ^^.oj uh^#^. Oil UHif!* Amil 13^^ 13#1 
£hg§hE§ HH^^i E3^ ^«(H1 2itfl #^^g^EIO^ 211 ^§:2S ^tm{^y\B. 

g:?& 18. fll5|>HHI SIDIAI. ^71 73117IB21 ^^o| hh/^sS, qIS m^^m MOIl §3^^ ^3S1 
3S§FE§ HH^S ESS SBIOH 2|^B #^^g^£IO^ 211 ^S^S SFS ^trtiH4!7IS. 

gqiS 19. SIBi^Ofl £101 Al, ^71 73117IS-2I ^4:21 «H<5SS. Oil UH-^* AFOIl 13SF^ §3#1 
5h#ohE^ HH^Ei ES^ gEIOil 2Jtll #^^S^t!Oi 2i= 211 miSS.^ oY^ ^1{HH^7I5. 
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§^1^20. flizai ii^n. mism xmuiohaiEi 5fs biiuhsi^oi hh^s Biisa© 
^fli93f «i23i 5:^^11. fe^::?! fli23M a2Ulo^^HEe azHHissol uHsaiQ sr:?! aigertfiDE 

HI3§9#s 5M§£§ HH^tlH, HIIS) y|0^5!E£^ Ml^ BI0^?HE1 E2!'g 

i2iss°i <:^a#i2rfe^:?i xiisgggsj ^ti^SM^ xmisaE ^ ^gog ^^ihh^^iek 
g^tr 24. a2c&^oii sioiAi, si2§s#s ^3l^4al:^£ :7ts«oi ^ 51^ ms^s 5F= 

^t»lH4!:?IE. 

§^*^26. ^1!20^^0^1 ?10\M. ^'71 7411^34^ 1EI0IDIE71I ^AU dl^^^aiOIDlE^^ lEIOIDIE^AL 
#El]H!ya»(HiaiS7|t 4^73 gEH^Oil^AITII 01^012 ^OiE 01^012 2^ 

i^S^Qilldi^l 47^5 oWcHS 2SJ sjCHE 1S2:S Ol^OiS SI §S£S §fe ^t.^HH4!715. 

g^tr 28. 7;^I20l^ail aoiAi, M?m^m^ oa^ai^^ meioioies 01^012 m^s:^ 

g:?*^29. :giia]lF Xil291 3^*12, XHISM HH^S ^IHIOhSIEM ?>g JinHHi!## STS EIT^I 

»ll92hfl|23S ^':?! ?:i!23(Hl HH^S 7:il2H10hSIES Xil2HHi5SM i.^'S ^^AIMt^ ^112:?!^ 

2h 

^-71 73l27l5°i ^^71 ?3I13D11 IT?:!!^ &Ex-{l^Af£K 

M\7\B^ mzpib^ M2^in2^ Amioii ni?4s 

m 3#eK)l HH^a E3« gEie ^blti- 2g ^9£S §1^ etESlSxl. 

g^^^30. M2!^m SMM. ^71 MZy\B^ ^O] 33123(HI ir^^ ^SS^ s«OI t>^^^E^ ^01 

1 ^g£S &EX|IS«. 

2! 21 ^S£S e^E^I|§*l. 

g^*^33. M32^m ^o\M. Mu\B^ m^m^. ^ass s^#§^E^ hh^s e^ 
5i^nHioha!E£f s^^S iiEiE oienoiagr^s uH^gn, oi ai^s^BW^^wis str 

^□I HH^aOl 21 ^S£S e^E*il^x|. 
71 ;^-|123(HI HH^S 73l2«Hiy#l ^tJloHI, 

S^tr 37. Mdmn SiOlAI, ^^71 «1232J 4^011 imOi g^2i^E7f 60^ MQE ^ mS£g 
ie!A|g7|». 

38. S-fl 13011 W1B10|■S!E7^ db^^S HH^S »ll7ie2J ^71 331 ldlO^SE^^0il ESS §Eil HH 
fe^7| «117I53K ?i023OII diSHS WISS X02bllOI§!Eg 5>§ l^A|gt^ SI27I51, 6^71 ?clllUIOf»!E 
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S?tJ 33. JEBlSOfl IfllblOf?HEl ?}g ElWEt^ SI 1715^21 ^71 «|lU|OFS!E^0fl [H^f S^S^t ?> 

E7I e^S2^4^H^ ^^tm^Es mtm= smi 

4^71 ESS 1E1°J D)BI^7^ it^wSSKS fe^7l X■ll2d|0l?HE2^ gtiSbES ^71 1PI52^ ^'7\ mzy\B 
i =ai^SF^ SSI ?>e 21 sgog ^t^BHd!7l5£J 

4a SffliaOil fll1b|G^eH£l ?>s aXIEtl 73IOI5^2J 4f7l JUlblOFS!E&HHl CH^F a^Sfe^l 

^71 X-fll7IEH2J #71 SllESS gE17J ShSSKM CHei!?7h itgShE^ STg^^BlSI 4^7] 

#71 135 <iXls£S^E1 igl! #71 ES« lEiSJ DIEIVM 01 E3# SaSI S^^gftFSS 7h£r 

#71 »|I7IS2K H12S(HI SII2blOfaHEl M^A|g*t M27\B%. #71 TilllESg 1E12I a\E\^2i # 
71 fll2blOf?!!E7t CHt/sFES mxm= IgiK 

#71 »I1ES« aE\^7\ ±^^^t[0[ #71 X^I2blO^?HE£^ gm^E^ #71 fll171£^2^ #71 7ill2 

41. JclllSOIl WilbiOhaHEl EWEt^ ai17l5SJ #71 7aib|Gl-S!E#0| CHef a*^^## ?> 
= «I1E2S §E1M^#6hS 

73123011 Jai2y|0f?HEM ?=^e g^lAlStt JI271S2I #7! Ja2b|0|-SE#M CHef S^S#s fli2ES 

#71 «11715S| 7e|l1S2F #71 M27\B°i ai23S> #71 ^IblO^^HE^^ #71 fll^U|D^e!E7^ e^3f^#e|2^ 
§9# 4^7a#e DH?HS CHtFSI-E§ MHxlSI-^ S§2K 

#71 «|1E?3S gE^£^ #71 SII2E2S ^E171 iSS^SKS gtSthE^ ^^71 111171521 #71 .Tai271SS 

42. Him^mi SiOlAI, #71 35fl27l5s #71 flll7IEl-2t CHtfHHXISPl SOJ, #71 Jai27IS2| #71 
fll23g #71 Hil7IB21 4^71 Xfl132[2| St^^E7^ tr#HE§ IW^ty^ SSs □ 21e ^S^S 

g^tr 43. 39139SMH1 SiQlAi, 4^71 «j27IBg #71 «117IS31 Dltmi«SPI #71 «!27!?^#7I 

44. XMOiUHI SIOIAI, #71 nZPlBM #71 Sll71?EL2f CHtfUHflSF?! ^1127 1 5^ #^ 

«l2ae #71 7ai171B2J #71 I111^2^£^ gtJifE7h tF#aE^ 7H4!5^^ Q 2!e 

^t»IHfl7IS2| 

gq»tr 45. ]gj41t,HHI aOlAI, #7| 32715^ #71 »lt71Sa CHt.fHH*l5PI 2011. #?1 flJ2^5^ #^1 
SI2a# #71 Jai17IS°l #71 Ji||132h2| S'ySE7h tf#aE^ 7H4!«f^ □ 31s ^S^S 

Sh^ ^tM»l<S71521 jaiis-s. 

giji*^ 46. «|42&HH1 SiOlAi, #71 PHdSfe SSS, #7! »I27I52I #71 fll23S &SEI/iilgi^«S*) 

:«i<3th= as m^s.^ §1^ ^t.'-nH£!7ie2i sizEg^g. 

47. JUAdsM aOlAl, #71 7Hi5Sf^ S§^, #71 S127I52J 6f71 fll2S# SmaAflgt^^SAH 
7H^3S^S as ^g»S«fe ^t,i«fi!71S2| MZ<S^. 

4a «44s^(HI SiOIAl. #71 THiSShS #71 «27I52| ^7! S12S!g Sr&aiA1|gSI«SA!J 

?Hfl©^= as ^S^S Sh^ ^t?HH^71B2| S12if«. 

€:?tr4a fll45&HHI SiOlAi, #71 ?H2e^^ ggS, #71 3271521 ^71 fll2a§ if&eiAllSS.^^S-W 

a§ ^SHS5^^ ^t^bHi57l5.i-2| 
3?t^5D. «|4^KHI 2J01AI, #71 »i!5l= S§=- #71 :a27l5H| #71 S1123§ ga^Dh OH^t^£ 

s-w :JHi3SfS as m^2.^ m= ^%mi<7\B^ siii&e. 

S^tJ 51. «143|.HH1 SiOiAl, #71 SSS, #71 J||27IE^21 #7! 7;il2SS SEIZED! OHSt^^ 

SAN 7Hd§^= as m§£s ^tffflfl7i5°i sii^g^g. 

Sq?tr 52. S]44£fM 2101 Al. #71 JHflSfe #7! J3127IS2I #71 «12SS MSi^Ul mU%^2. 

sj« 7H^3§f= as ^ass ^tJiiH<37i5°i sasa^a. 

g:?tJ 53. m^m\ fimM. #7I 7H<:35fe #7I J1I271»2J #71 32SS SEfZSD! OH^t^^S 

-W 7H2S^= as ^g^S ohS ^i?HHi!71S£l Uli^^g. 

§:?e54. MdSm ^QiM. #71 311715? SEI01DIE?11 4^X1, Ulii^^aiOlDIE^ SEI01DlE4i73, 
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«:a*>57. .li|141t^CHI ?XO\M. ^'71 M\y\B^ lEIOIDIETJ 4^X1, B|:J:^^EBOID|E^ lEIOIDlE^XL 

iEiiyai(niai27a ^' ga^oii^AiTii ^xis oi^oiis 521 sjche i§£s oi^ois ^ses ^ 

g:?tJ58. J9138&K)il SiOiAl, tfe^^l fll27ie^ MEIOIDIE?ll ^7i, M El Oil ^ Ql ^ ^1 XL lEj a MEf| 

S:?*^59 SIS^^WI SiOIAI, &7\ M2y\B^ MEI0IDIE71I 4^X1, lE10«:iEflS7« ^7i. lEIQlMEU 
#£i(Hll8ti71l 4^X|£ Ol^OiS 521 SjOiE 1S£S OI^CHS I^Sm =?tim 211 §S£S Sf= ^ 

S?tfGO. ^^[^►Oy 21CHAI, MZ?iB^ lEIOIDIETIl 1 El Oil ^ Ell e 711 laEU^Ehs 

i^ioiii?!!?!! oi^ois 52J sjOjE is£s oi^ois §g#i :?uitt 211 ^S£S o^= ^ 

f £i0ilS?!!7llVAll oiSoiS 52) SjOiE 1§£S Ol^OiS 1S#1 ^^blt^ 311 ^SHS s^= ^ 
trHHi!7IS-2| flisa^B. 



g:ji*»B2. Jai3feKHI 2101 Al, &7\ 4^73 

«I39*^0^1 SlCHAl, ^'?\ ISS ^Xl*^ OlI^AI^S 



#g OlI^AiaS gaOIDIES 01^012 211 ^S£S 
SIOIDIES 01^012 211 ^g£S 
^Aie« gEiOmiEg 01=013 211 §S£S 



€?t!-G4. 73l4CfeKHI 2101 Ad, 4^71 §S« ^Xl#i 

sfe mH»i^:'ie2i si^&a. 

S?$G5. 2101AI, ^71 §3S 4^X1=^ Dil^Al^a lEIOIDIES 01^012 211 ^S£S 
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